The experiment of the current study was performed at Rabbitry of Poultry Science Department and the chemical analysis was carried out at Department of Animal Nutrition, Faculty of Animal Husbandry and veterinary sciences, The University of Agriculture, Peshawar. The recent study examines the effect of different level of Urea (UR) and Soybean Meal (SBM) treated groundnut shells on rabbit's performance and economic evaluation of the experimental diet. A total of sixteen male local black and white rabbit's of Mini Rex breed weaning age 35 + 5 of having body weight range from 1065-1170g were selected at random to four treatments, with each treatment diet for four rabbit's. Metabolic cages were provided for each group of rabbits with separate facility for the feces and urine collection. Four diet's were formulated for the current experiment which contain 0% urea treated groundnut shells (UR-0%), 1%urea treated groundnut shells (UR-1%), 2% urea treated groundnut shells(UR-2%) and 2% urea + 2% soybean meal treated groundnut shells (UR-2% +SBM-2%)respectively. The soybean meal was used as urease source. The formulated diets were tasted for 56 days. The present result showed that the feed intake in group D containing urea and SBM treated groundnut shells were significantly higher than the experimental diet A, B and C. The digestibility coefficient of dry matter (70.91) organic matter (78.89), crude protein (80.63), ash (73.96), NDF (72.12), ADF (58.13) and ADL (42.10) were more significant (p < 0.05) in experimental diet D as compare to B, C and control group. The enhancement in feed intake and nutrient digestibility may be due to the addition of SBM as urease source which increase the urea hydrolyzation. The nitrogen retention was significantly higher in experimental diet B, C and D as compare to control one. The highest value of retained nitrogen (2.00) was observed in experimental diet D. The average body weight gain (5.12) and feed conversion ratio (3.11) were significantly improved for group of rabbit's fed by diet D than the experimental diet A, B and C. Maximum profitability was observed in experimental diet D (Rs. 63.92) and was followed by experimental diet C, B and control one. From the present experiment it was concluded that the use of different level of urea and soybean meal treated groundnut shells increased the feed intake, nutrient digestibility, retention of nitrogen and body weight gain in experimental animals.
Introduction
By increase in human population the demand for food has been deeply inclined. The animal protein availability for human utilization is not enough to fill the gap among need and supply. Because of high price of meat which gone away from the public reach, the accessibility of small quantity of animal protein for human utilization in developing countries disturbing the health and safety of the increasing population. [1] . require prior chemical or biological treatment to break the strong association between structural polysaccharides and lignin which restricts the enzymatic degradations of cellulose [5] .
This practice of feeding low energy high fiber diet for growing rabbit's as a way to reduce digestive disorders has greatly weakened the overall farm feed efficiency [6] . On opposing, increasing high digestible fiber fractions, such as hemicelluloses and especially pectin's, may motivate caecal fermentation transform the micro biota composition positively affect intestinal mucosa integrity and decrease the death rate caused by diarrhea [7] .
Groundnut (Arachis hypogea) is the most important legume and belongs to legume or bean family (Fabaceae) specie. Recent advances in rabbit nutrition research have increased the number of criteria that are part of the nutritional recommendations, especially in the area of fibrous components [8, 9] .
Groundnut shell is a byproduct of groundnut processing industry. Groundnut shell is obtained when the nut is being removed for consumption by removing the shell manually or mechanically. The shell, though sometimes heaped and burnt, do usually just left lying around in unsightly, smelly heaps, rotting, thus make up an environmental pollution trouble. For now, because being a waste, groundnut shells could be very cheap, because the only cost would be the collection, treatment and transport to the site. Exploiting cheap feed resources for livestock production would lower the price in the market, thus increasing the intake of animal protein by the public in underdeveloped countries [10] .
Therefore, the objective of the present study was to evaluate the effect of different level of urea treated groundnut shells with or without the addition of Soybean Meal (SBM) as a source of urease on feed intake, digestibility, nitrogen retention and economic value in growing rabbits.
Materials and Method

Animals and management
The experiments of the present study were carried out at the Rabbitry of Poultry Science Department, and chemical analysis was carried out in the laboratories of Department of Animal Nutrition, Faculty of Animal Husbandry and Veterinary Sciences, The University of Agriculture, Peshawar Pakistan. Four experimental diets were formulated containing different level of urea (UR) and soybean meal (SBM) treated groundnut shells to determine its effect on the performance of growing rabbits as shown in table 1. Sixteen male rabbit's of Mini Rex breed weaning age 35 + 5 having body weight range from 1065-1170g were selected at random to four treatments, with each treatment diet for four rabbit's. Prior the experiment to be started cleaned the cages and the other equipments such as buckets, feeders and drinkers. 
Groundnut shells processing
From the local groundnut processing markets the dried groundnut shells were brought in large bales. Then make four groups from groundnut shells divided equally. One group maintain controlled (UR-0%) having the chemical composition as shown in table 2 and the remaining three groups were treated with an appropriate solution made up of 1% graded urea (UR-1%), 2% graded urea (UR-2%) and 2% graded urea + 2% soybean meal (UR-2% + SBM-2%) as urease source (w/w).
The treated groundnut shells were left over in anaerobic condition in large polythene sheets for two weeks. During this period intense care was taken to prevent escape of ammonia gas produce after urea and water reaction. After two weeks, the treated groundnut shells were removed and were sun dried for three days. For making the homogenous pellet diet, both the nontreated and treated groundnut shells were ground to powder form to pass a two mm screen.
Feeds and feeding
All the animals were supplied with 200 gm pelleted experimental feed every day. The animals of group A received diet containing 0% urea treated groundnut shells, group B 1% urea treated groundnut shells, group C 2% urea treated groundnut shells and group D 2% urea + 2% soybean meal treated groundnut shells respectively. The daily feed intake was determined by subtracting the remaining feed from the total feed offered. The obtaining data was used to determine the feed conversion ratio and daily weight gain. Clean and fresh drinking water was offered twice a day to all animals individually. To determine the body weight gain, the final body weight was subtracted from the initial body weight of the rabbit. The feed conversion ratio was determined by comparing the total amount of feed consumed by the overall gain in body weight, as measured efficiency of feed used.
Digestibility Trial
At the middle of the experiment the metabolic trial was performed and continues for five days. Metabolic cages were provided for each group of rabbits with separate facility for the feces and urine collection. During the five days collection period, the offered feed, unconsumed feed, urine voided and feces voided were calculated daily. Take the weight of total feces voided and dried in oven until to achieve the constant weight at 65°C. After drying the feces were ground for chemical analysis. Measure the collected urine and then mixed with weak hydrochloric acid to prevent the nitrogen evaporation from urine. The retention of nitrogen (gm/day) was determined by subtracting the total excreted nitrogen in urine and feces (gm/day) from the total nitrogen (gm/day) consumed in diet by the rabbits. Before and after the feeding trial the weight of growing rabbits were taken to determine the growth and feeding level during metabolic trial.
Chemical Analysis of feed and feces
Representative samples from feed and feces were taken and were ground having the size of one mili meter. The grounded sample was analyzed according to the method of AOAC (2007) for determination of proximate components e.g. dry matter (DM), crude protein (CP), crude fiber (CF), ash, ether extract (EE) and nitrogen free extract (NFE) as shown in table 3 [11] . Neutral detergent fiber (NDF), acid detergent fiber (ADF) and acid detergent legnine (ADL) were determined with the procedure of Van Soest [12, 13] .
Economic
The price of pet rabbit feed consumed was determined and the each rabbit profit was calculated by subtracting per rabbit feed cost from total sale of rabbit's of every group.
Statistical Analysis
In MS excel, the data was assembled and was statistically analyzed through SPSS program window. 16 Version. To compare the means of different studied variables, complete randomized design was used. The least significant difference test was used to determined significant differences among the effects of experimental diets.
Result and Discussion
Feed intake
The mean values of the dry matter, organic matter and crude protein intake are described in the table 3.1. The experimental ration A, B, C and D means values of DMI were 57.12, 59.88, 67.06 and 72.66 (gm/day) respectively. The dry matter intake of rabbits receiving ration B, C and D were significant (P < 0.05) from each other. However the DMI of the groups of rabbits feeding rations A and B were non significant. The dry matter intake of the ration D (72.66 g/d) was maximum among the four tested rations.
The mean values of the OMI of the diets A, B, C and D were 50.7, 52.7, 57.7 and 63.1(gm/day) respectively. The OMI of the rabbits feeding experimental diets B, C and D were significantly affected while groups of rabbits receiving rations A and B were non significantly affected. The OMI of the rabbits feeding diet D was highest (63.1gm/day).However rabbits feeding on diet A were the lowest organic matter intake (48.7gm/day) among the other groups of rabbits. The CPI in grams for diets A, B, C and D were 4.95, 6.91, 8.87 and 13.14 (gm/day) correspondingly. The crude protein intake of experimental rations B, C and D were significantly different among the four tested rations while the rabbits receiving diets A and B were non significant. The related trend was observed in the crude protein intake that CPI was highest (13.14 gm/day) for rabbits feeding experimental diet D.
However it was lowest (6.91gm/day) in the rabbits receiving diet A.
The data in table 3.1 showed that the total dry matter intake of the experimental ration containing different level of urea and SBM treated groundnut shells increase the daily feed intake as dry matter, crude protein and organic matter (gm/rabbit/day). The reason was that urea and SBM treated groundnut shells had increased the palatability of experimental ration of rabbits. The similar result was observed by M. S. Kraidees et al. Who stated that the improvement in the straw digestibility and palatability was due to urea treatment of straw?
The current result showed that the ether extract intake (12.77 gm/day), nitrogen free extract intake (11.143 gm/day) and daily ash intake (10.97 gm/day) in growing rabbits receiving diet D was highest as compare to other three groups of rabbits while it was lowest in rabbits feeding diet A.
In the current experiment, it was clearly observed in table 3.1 that the Neutral Detergent Fiber, Acid Detergent Fiber and Acid Detergent Lignin intake 64.87, 55.73 and 39.60 (gm/day) respectively was maximum in group of rabbits that consumed the experimental diet D while it was minimum in rabbit's group that received the experimental diet A. Although intake of Neutral Detergent Fiber, Acid Detergent Fiber and Acid Detergent Lignin in experimental rabbits feeding rations A, B, C and D were significantly affected as shown in table 3.1.
The data revealed that the experimental ration containing different level of urea and soybean meal treated groundnut shells had an effect on the hunger of the growing rabbit's as well as the intake of the nutrient's for the long time of utilization. The main reason for increased intake in growing rabbits was due to addition of plant urea's enzyme at the time of urea (ammonia) treatment acts on groundnut shells by breaking down ester linkages between cell wall polymers. Using 2% soybean meal as a source of urea's enzyme with urea treated groundnut shells helped to reduce the crude fiber percent in experimental diets by increasing cell wall porosity, which makes polysaccharides more available to enzymatic hydrolysis. The present result are well corresponded with the finding of Ahmed et al. Who observed that the animal receiving different level of urea and soybean meal treatment in their diet consumed more dry matter than control one.
In vivo digestibility of nutrients
Results of the in vivo nutrients digestibility of the four tested diets are given in the Table 3 .2. The mean values of the DMD for the diets A, B, C and D were 53.26, 55.41, 62.90 and 70.91 percent respectively. The results described that apparent digestibility of dry matter of diets B, C and D were significantly different (P < 0.05) .However rabbits receiving ration A and B were non significant. The digestibility coefficient of the rabbits feeding on diet D was observed high (70.91%) among the four tested rations. The OM digestibility mean values of the four diets A,B,C and D were 71.82,71.83,75.80 and 78.89 percent respectively. The apparent digestibility of the organic matter in group of rabbits receiving diet D was seen maximum than the other three diets. The OM digestibility of the rations B, C and D were significant with It was proved from study that the nutrient digestibility were higher in group of rabbits receiving urea treated cowpea husk based diet and urea treated straw because some lignocelluloses linkages were broken down by urea which allow more intensive microbial fermentation [14] .
In the current study, the enhancement of digestibility may be due to the capability of the ammonia released from urea to weaken the lignified outer walls, which allow ceacal microorganisms for better penetration to produce more effective liberation and fermentation of the nutrients and also such ammonia soften the lignin layer which speed up the fermentation process of the nutrients by allowing the micro flora to penetrate easily [15, 16] .
The digestibility coefficient was seen maximum in the rabbit's group that consumed the experimental diet D containing urea and soybean meal treated groundnut shells. Because with urea solution the addition of soybean meal may result in better digestibility by hydrolyzing urea. According to Ahmad et al. Which stated that the apparent digestibility of nutrients was maximum when soybean meal were used as a source of urea's with urea treated rice straw.
The current study correspond to the finding of who revealed that during urea treatment the use of 3.5% chick pea seed meal as urea's source may helped in urea hydrolyzation which resulted in better nutrient digestibility by the animals [17] .
Nitrogen Retention
The results of the retention of nitrogen in the body of growing rabbits were presented in the Table 3 .3. The mean values of the nitrogen retention for the growing rabbits receiving rations A, B, C and D were 1.13, 1.36, 1.62 and 2.00 (gm/day) respectively. The retention of nitrogen contents was observed more (2.00gm/ day) in the group of rabbits receiving diet D. However group of rabbits receiving diet A had the lowest value (1.13gm/day) of retained nitrogen. The current result showed that the nitrogen retention in growing rabbits receiving diet A, B, C and D were significantly affected (P < 0.05) by the treated diet.
Better consumption of nitrogen in groups of rabbits receiving urea treated groundnut shells based diets may have greater ammonia absorption which results from urea hydrolysis from the rabbit's digestive tracts. Though the nitrogen balance was positive in the four groups. Retention of nitrogen was higher in groups that consumed urea treated groundnut shells based diets, suggesting that rabbits were capable to utilize urea nitrogen. The result were supported by which stated that the nitrogen retention are higher in those group of rabbits receiving urea treated cowpea husk based diet which show that rabbit can utilize urea nitrogen. Among the four groups of rabbits the nitrogen retention was observed maximum in the rabbits group receiving experimental diet D. Because in the experimental diet D, the soybean meal act as urease source which cause better urea hydrolysis and enhanced ammonia absorption in the digestive tract of rabbits receiving experimental diet D. Our results are according to that of Kraidees where he described that the addition of soybean meal significantly increased N digestibility and N retention among the four tested diets.
Body weight gain and feed conversion ratio
The data related to the daily weight gain in grams and FCR in the experimental animals feeding different diets presented in the Table 3 .4. The daily body weight gain mean values of the experimental rabbits consuming diets A,B, C and D were 4.03,4.19, 4.39 and 5.12 gm/rabbit/day respectively. The current study result demonstrate that the mean values of daily body weight gain of diets B, C and D were statistically significant (P < 0.05) while that was observed non significant in groups of rabbits receiving diets A and B. The group of rabbits receiving experimental diet D was excellent in daily body weight gain. In the Table 3 .4, the mean values of the FCR of rabbit receiving ration A, B, C and D were 5.03, 4.35, 4.19 and 3.11 respectively. The efficient FCR (3.11) was seen in the rabbits group that consumed experimental diet D. However groups of growing rabbits consuming experimental diet B and C were non significant in FCR. As a whole FCR of the experimental diets D was better than the FCR of the group of rabbits feeding on control diet A.
The improvement in body weight gain of the group of rabbits receiving diet Das compared to the group of rabbits receiving diet A may be due to the fact that the rabbits of these group get more protein when 2% soybean meal were added at the time of urea treatment [18] .
The urea and soybean meal treated groundnut shells in the experimental diet enhanced the FCR of dry matter, crude protein, organic matter and total digestible nutrient because soybean urea's quickly hydrolyzes the urea which enhancing microbial multiplication. Ultimately there would be more available amino acid for host animals for body growth as compared to those animals which fed urea treated straw without any external urea's source [17] .
Economics of the feed
The profitability mean values of the experimental rabbit's were presented in the Table 3 .5. The profit mean values for the groups of rabbits feeding on diet A, B, C and D were Rs. 22.37, 29.03, 47.96 and 63.92 respectively. The maximum total income and profit of Rs. 63.92 was calculated for experimental animals feeding on diet D than the other groups of experimental diets. However the poor profitability value of Rs. 22.37 was recorded for the group of rabbits fed on diet A. Although cost of feed per rabbit cost was less (Rs: 12.92) in rabbits feeding diet D and was more (Rs: 34.72) for the growing rabbits receiving diet A.
In the current result the economic feed efficiency of the experimental diet was calculated on basis of Rs. FCR. According to Ntiranyibagira Emmenuel et al who stated that feed efficiencies were actually enhanced with different level of urea up to an optimum level. Once the urea is exceeded that level in diet, a considerable depression of intake, digestibility and feed efficiency occurred in animals.
Conclusion
The use of urea and soybean meal treated groundnut shells in the rabbit ration enhanced nutritive value and apparent digestibility coefficient of the nutrients of the experimental diets and has maximum proportion of nitrogen retention in the body of growing rabbits as compared to the control group of rabbits. The rabbits feeding diet containing urea and soybean meal treated groundnut shells were excellent in relative economic efficiency and lowered value of feed cost per rabbit. Groundnut shells has shown to be good substrate when treated with appropriate level of urea and urease which leads to an effective and economic way to utilize the unused crop residue. 
